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Serial No. 08/775,366 
Sir: 

I, JohnE. Johnson, her Ay declare and say as follows: 

1. My curriculum vitae is attached. 

2. I am familiar with the above-identified patent application directed to nanoscale 
particles and their synthesis within an assembled virion. 

3. I understand, that while acknowledging novdty and unobviousness, the Patent 
Examiner has takei a position that the specification or the description of the invention "does not 
reasonably enable any person skilled in the art to which it pertains or with whidi it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. " 

4. I understand that the Examiner specifically notes that the breadth of the claims is 
exceedingly largp and does not receive adequate written support, the disclosure only provides a 
limited number of working examples, and the disdosure fails to provide adequate guidance pertaining 
to the manipulation of the gating mechanism that allow the passage of orgflnic and inoig^nic 
molecules into and out of the virion particle. 

5. As will be apparent from my attached curriculum vitae, I have broad educational 
background and experience in virion technology . Accordingly, I have studied the disdosure of the 
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inventors Marie J. Young and Trevor Dougas with respect to whether I, as one of skill in this art, 
would find that the subject matter of the claims was adequately supported by the written 
description, and whether or not the description or disclosure would provide adequate guidance in the 
manipulation of gating mechanisms to allow the passage of organic and inorganic molecules into and 
out of the virion particles as set forth in the claims. 

6. The invention in this patent application is directed to nanoscale particles, methods of 
making such particles and uses of the particles in various areas such as drug delivery and in other 
medical appEcations. As currently set forth, the patent application contains numbered claims 21- 
34. Claims 21-25 are directed to products and claims 26-34 are directed to process. The broadest 
product claim is claim 21 which reads as follows: 

21. A plant virion-const rained nanop article comprising a shell of a plant virion 
coat protein surrounding a nanop article of non-viral origns selected from the group 
consistingorganic, inorgflnic and organo-metallic materials. 

The main product claim is limited to plant virions as noted by the claim langiage. 
On the other hand, main process claim 26 is directed to a method of producing nanoscale particles 
encased in a shell comprising one or more virion coat proteins. The claim is not limited to plant 
virions but covers any virion coat protein. 

It is understood from the Examiner's writing? in paragraph 4 of his Official Action of 
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Febiuary 3, 1999 that the process claims do not enable any person skilled in this art to make or use 
the invention in a manner which is commensurate in scope with the claims. Apparently, the 
Examiner considers that the supporting disclosure does not provide adequate guidance for the 
process claims because the cover any nanoscale particles encased within any virion coat protein. 
The Examiner refers to prior art as teaching that the mechanisms of viral assembly are complex and 
poorly understood and often require an orchestrated interaction between both viral and cellular 
proteins. The Examiner concludes that it is not readily manifest which viral coat proteins will 
function in the desired manner and that the limited number of species described in the written 
specification are not sufficient to support the breadth of the claims. In other words, the Examiner 
apparently considers that the number and type of working examples in the patent specification are 
not sufficient to support the broad terms in the claims, particularly with respect to more complex 
animal and human viruses whidi appear to be covered by the claims. Further, the Examiner holcfc 
that the disclosure fails to provide adequate guidance with respect to the gating mechanisms which 
allow the passage of org3nic and inoi^nic molecules into and out of the virion particle. The 
Examiner concludes that the prior art suggpsts that the assembly and formation of useful 
nanoparticles is replete with difficulties and that the specification fails to provide sufficient guidance 
concerningthe consideration set forth in the Official Action. 

7. In paragraph 5 of the Official Action, the Examiner makes basically the same 
rejections against the product claims as are made against the process claims, even thoi^i noting that 
the product claims are limited to coat proteins derived from a plant virus. It appears to be the 
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Examiner's position that each coat protein will have a unique amino acid sequence and unique 
structural and functional properties whidi would invite substantial experimentation before one could 
produce products covered by theclaims based on the written description. 

8. As noted above, I have studied the sup porting description relied on by the inventors 
to support claims of the appKcatioa In that description, it appears clear to me that there is 
adequate experimental work in the patent specification as well as additional description, to enable 
one of skill in the art to practice the invention of the claims of the patent appEcation. In the 
supportingspecification, there is a general description of both the process and the products which 
would be well understood by one of skill in the art. Further, beginning at page 14, there is a 
definition of what is meant in the specification and claims by the term virions. Genoal classes of 
virions aredisdosed in the first paragraph on page 14. Protozoan, alg?i and fungal virions are listed 
at page 14, lines 10-12. Plant virions are listed on page 14, lines 13-24, virions of eukaroytic 
invertebrates are listed on page 14, line 25 to page 15, line 5, and virions of eukaroytic vertebrates 
are listed at page 15, line 6 to page 15, line 14. Virion constrained nanoparticles are defined on page 
15, line 21 to page 16, line 4. Controlled gating is defined at page 15, lines 5-8. Thereafter, the 
invention is exemplified using the coat protein of thecowpea chlorotic mottle vins (CCMV). 

At page 20, the virion constrained nanoparticles are described as being a variety of organic, 
inorganic and/or organo metallic materials rangng from singe atoms or molecules to largp 
conglomerates. A longlisting of suitable substances is then set forth at pages 20 and 21. At page 
22, lines 20-24, it is pointed out that the invention may be used in conjunction with any virus coat 
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protein capable of forming a constrained environment. The claims of Young and Douglas make it 
clear that only if given a viral system that is (1) capable of assembling empty protein cages 
(devoid of viral nucleic acid) and (2) to which molecules have access to the interior cavity (via 
structural transitions such as gating or inherent openings in the protein shell) would the utility of 
using viral protein cages as constrained reactions vessels for the selective entrapment of 
molecules apply. The inventors are not claiming, or dependent on, the multitude of biochemical 
mechanisms displayed in different viral assembly systems to produce empty viral protein cages. 
However, once any virus system (animal, plant, insect, or bacterial virus) results in the assembly 
of empty viral protein cages, it is highly likely that it can serve the purpose as a constrained 
reaction vessel as described by the inventors. The ability of an empty viral protein cage to serve 
as a constrained reaction vessels as described by the inventors is clearly independent of the type 
of virus or the type of host cell that the virus infects. It is evident that many animal, plant, 
fungal, and bacterial viruses can be used as constrained reaction vessels as described by the 
inventors. This inchides both in vitro and in vivo viral coat protein constrained environments. 
Various methods for carrying out controlled gating is set forth at page 23. The specification 
concludes with working exanples directed to exemplification of the invention with the CCMV 
various. 

9. There is also in the record of this patent application a Declaration of inventor Trevor 
Dougas. In the Declaration of Trevor Dougas, additional experimental work is presented showing 
the encapsulation of dextrine sulphate within CCMV and use of the invention with the tobacco 
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mosaic vims, TM Vto provide the virus shell. This work of Dr. Dougas showed that the invention 
was easily applicableto thetobacco mosaic virus and did not require substantial experimentation. 

10. There is also present in the record a Declaration of inventor Mark J. Young The 
Declaration of Dr. Young provides the results of additional experiments which indicates that 
structures of more than 30 viruses have been determined to atomic resolution and that these 
structures reveal that the coat protein submits of all virions are assembled and stabilized by non- 
covalent bond interactions such as H bonding ionic interactions and hydrophobic interactions. 
Further, Dr. Youngs Declaration states that the vast majority of icosahedral viruses have a coat 
protein sub-unit that utilizes a 8-stranded anti-parallel, ^-barreled fold, commonly termed the 
banel jelly roll fold", which protein fold is dominant across all taxonomic dasses of virus regardless 
of host. Dr. Young then lists various viruses CCMV, the human viruses Norwalk virus, Polio virus, 
Rhino virus, Parvo virus and Flodchouse virus which have this protein fold as the predominant 
structural feature. Dr. Youi^ then presents evidence as having synthesized a paratungstate polymer 
using the virions protein cage of an animal Noralk virus (NWV) having icosheldral geometry and a 
constrained reaction vessel. Dr. Youi^ also presents evidence of encapsulation of paratungjtate 
within CCMV, andenc^sulation of polyanetholesulfonic acid within CCMV, encapsulation of iron 
oxides within CCMV. Dr. Young then condudes that every system studied by the inventors has 
meet with success with only minor modifications beii^ required in some cases. 

1 1 . Based on my review of the supporting disclosure for this patent application and the 
additional information presented in the Declarations of Dr. Dou^as and Dr. Young it appears clea* 
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to me that the claims of the application are clearly adequately supported by the disclosure and the 
exemplary work set forth in theexamples. The inventors havepresented in this patent appEcation a 
unique procedure using controlled gating mechanisms to provide a series of novd products of plant 
virion nanoparticles which have a shell of a plant virion coat protein surrounding a nanoparticle of 
non-viral orign. In my opinion, thedisdosures in this patait appEcation clearly teach oneof skill in 
the art how to cany out the controlled gating process to prodice the novd products of the 
invention. In my opinion, the scope of theclaims is clearly enabled by the supporting descriptioa 

In the Official Action, the Examiner relies on certain prior art as raising questions about 
applicability of the invention to a wide variety of virion materials. In particular, the Examiner, on 
page 3 of the Official Action refers, tothepubEcationby Dougas, Biomimetic Mater. Chem, pages 
91-114 (1996), as indicating that a number of limitations have preduded the advancement of 
synthesis of nanoscale particles into org3nized protein cages. This is the inventor Trevor Douglas's 
own publication and simply indicates on page 92 some difficulties to overcome problems with 
instability to particle aggpegtfion and the like However, this pubfication was made before the 
inventors completed their invention. There is evidence in the record from Dr. Dou^as whidi clearly 
refutes these earEer writings. The Examiner therefore is relying on the pubfication by the inventor 
madebefore the invention was made This pubfication is overcome by the inventors 1 representation 
in this p atent application and Dr. Dougas's Declaration of record. 

12. The Examiner also refers to a publication by Howket al., Science 273 .627-629, 1996, 
as disdosing several concerns reg3rding gating as a control element for nanoparticle loading While 
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the Examiner points to concerns raised in this article, what is actually concluded in the Abstract is 
that gating has a critical influence on the ease of formation and stability of host guest complexes and 
that hosts equipped with gates can form very stable complexes with a variety of guests under 
readily achievable conditions. Therefore, this publication, relied on by the Examiner as suggpsting 
concerns, actually shows that when used correctly, gating can be used as a control element under 
readily achievable conditions. Therefore, this article refutes the Examiner's suggestions. 

13. At page 6 of the Official Action, the Examiner also refers to a publication by Donget 
al, Viriol 194:192-199, 1993, as suggpsting that the prior art teaches that the mechanisms of vind 
assembly are complex and poody understood. This publication was made in 1993, well prior to the 
filing of this patent application This patent appEcation presents a clear description of how 
controlled gating may be used It is clear that Dong had no concept of the gating mechanism of this 
invention and should not be used as evidence to raise questions about the gating mechanism of this 
invention because Donget al. is not concerned with the same processes. Once again, the claims of 
the inventors are not addressing the multitude of viral assembly mechanisms. They claim only 
that given a stable empty viral protein cage to which there is access to the virion's interior that it 
can be used as a constrained reaction vessel for selective material entrapment. 

14. As a result of my study of the patent specification and claims of inventors Dougas 
and Young, the exemplary work and description set forth in that patent application, and the 
comments and the prior art relied on by the Examiner, it is my opinion that the claims of the patent 
application are fully supported by t he description and the prior art raised by the Examiner is clearly 
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insufficient to support a theory that the claims are broader than the supporting description of the 
invention. 

15. I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
p atent issuing theieon. 
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